Effects of the Ca2+ antagonist nimodipine on functional deficits in the peripheral and central nervous system of streptozotocin-diabetic rats.
Diabetes mellitus can lead to functional and structural deficits in both the peripheral and central nervous system. The pathogenesis of these deficits is multifactorial, probably involving, among others, microvascular dysfunction and alterations in intracellular calcium homeostasis. The present study examined the effects of treatment with the Ca2+ antagonist nimodipine (20 mg/kg, intraperitoneal injection, every 48 h) on functional deficits in the peripheral and central nervous system in streptozotocin-diabetic rats. In a prevention experiment, treatment was initiated immediately after diabetes induction and continued for 10 weeks. In a reversal experiment, treatment was initiated 16 weeks after diabetes induction and continued for 12 weeks. Sciatic nerve motor and sensory conduction velocity, brainstem auditory-evoked potentials, and visual-evoked potentials were measured in control, untreated, and nimodipine-treated diabetic rats. In addition, long-term potentiation, a form of synaptic plasticity used as a model for learning and memory at the cellular level, was examined in hippocampal slices. Nimodipine treatment partially prevented deficits in nerve conduction velocity and hippocampal long-term potentiation in diabetic rats. However, nimodipine intervention treatment was unable to reverse established deficits in nerve conduction velocity, evoked potential latencies, or long-term potentiation. It is concluded that nimodipine can partially prevent early functional deficits in the peripheral and central nervous system of streptozotocin-diabetic rats but is unable to reverse late deficits.